Glutamine synthetase gene of Bacillus subtilis.
The glutamine synthetase gene (glnA) of Bacillus subtilis was purified from a library of B. subtilis DNA cloned in phage lambda. By mapping the locations of previously identified mutations in the glnA locus it was possible to correlate the genetic and physical maps. Mutations known to affect expression of the glnA gene and other genes were mapped within the coding region for glutamine synthetase, as determined by measuring the sizes of truncated, immunologically cross-reacting polypeptides coded for by various sub-cloned regions of the glnA gene. When the entire B. subtilis glnA gene was present on a plasmid it was capable of directing synthesis in Escherichia coli of B. subtilis glutamine synthetase as judged by enzymatic activity, antigenicity, and ability to allow growth of a glutamine auxotroph. By use of the cloned B. subtilis glnA gene as a hybridization probe, it was shown that the known variability of glutamine synthetase specific activity during growth in various nitrogen sources is fully accounted for by changes in glnA mRNA levels.